ABSTRACT 24
INTRODUCTION 58
The Pakaraima Mountains run along the borders of Guyana, Brazil, and 59
Venezuela. These ancient mountains have been the subject of diverse lore of the 60 relationships of the pencil catfishes of the genus Trichomycterus in order to identify pertinent 115 diversity and to uncover biogeographic patterns that could be duplicated in other Pakaraima 116
organisms. 117
Trichomycteridae represents a diverse family of freshwater catfishes distributed across 118 the Neotropics. Of the more than 300 recognized species (Fricke, Eschmeyer, & van der Laan, 119 2018), the majority of species (219) are found in the Trichomycterinae, which contains the 120 genera Bullockia, Cambeva, Eremophilus, Hatcheria, Ituglanis, Rhizosomichthys, Scleronema, 121
Silvinichthys, and Trichomycterus. Most of the diversity within Trichomycterinae can be 122 attributed to Trichomycterus, with all other genera except Ituglanis (28 species), Cambeva (25 123 species), Silvinichthys (seven species), and Scleronema (three species) being monotypic (Fricke 124 et al., 2018) . While other genera exhibit apomorphic specializations, the lack of specializations 125 unique to Trichomycterus has long made researchers suspect, and later confirm with molecular 126 studies, the non-monophyly of the genus (Baskin, 2016 for a clade sister to Scleronema, a clade that is sister to Trichomycterus sensu stricto, and 135 referring the Andean, Pagaonian, Amazonian, and Guiana Shield species to "Trichomycterus" in 136 quotation marks. "Trichomycterus" is paraphyletic and part of a clade that includes Bullockia, 137
Eremophlius sensu stricto, and Ituglanis. Results were similar to those in Ochoa et al. (2017) . 138
These patterns are not surprising, given the tectonic and geologic history of the continent that 139 highlights the importance of the Guiana and Brazilian Shields as original uplands of South 140 America, formation of the Andes, and uplift of the Eastern Cordillera (to name a few) with 141 shaping the biogeography of neotropical fishes (Lujan & Armbruster, 2011; Lundberg et al., 142 1998; Ribeiro, 2006 Tip labels correspond to individuals as denoted in Table 1.  247  248 The second gene tree generated from our data is based on COI (Figure 4 ). This analysis 249 again places T. cf. guianensis sister to the Mazaruni, plain form. In contrast to the cytb 250 phylogeny, this clade is sister to the T. conradi; however, this relationship is weakly supported. correspond to individuals as denoted in Table 1.  262  263 Ribosomal 16s data place T. cf. guianensis sister to the Mazaruni, plain form ( Figure 5) . 264
This clade is sister the T. conradi. As seen in the COI analysis, despite geographic proximity, the 265 Ireng, spotted form is sister to true T. guianensis rather than the T. conradi. The Potaro, elongate 266 form is sister to the rest of the member clade. 267
Nuclear DNA analysis from the RAG2 data was the most divergent from the 268 remainder of the data (Figure 6 ). Again, T. cf. guianensis is recovered sister to the 269 Mazaruni, plain form, but this is the only similarity with the other gene trees. The RAG2 270 data show true T. guianensis sister to the Ireng, spotted form. They form a clade sister to 271 the Potaro, elongate form. The T. conradi is paraphyletic and its relationships are 272 unresolved due to a polytomy. 273 Tip labels correspond to individuals as denoted in Table 1.  284  285 With gene tree heterogeneity rampant in this analysis, the four genes were concatenated 286 and analyzed with the D1, D2, D3, and E clades from Ochoa et al (2017, Figure 7 ). This tree, 287 The other major clade contains a wide-spread, elongate species with dark, small or large, 321 regular spots (Trichomycterus cf. guianensis, Figure 7A ). This species is found in the upper 322 Potaro, Kuribrong, and Mazaruni rivers. Little geographic structure was present in the specimens 323 examined, suggesting fairly recent movement between the basins. Sister to this species is a 324 similar but unspotted species from the Mazaruni River (Trichomycterus sp. Mazaruni Plain, 325 Figure 7B ). Finally, sister to the other two species is a clade that consists of a few individuals 326 from the Ireng as well as a specimen from the lower Kuribrong of a plain-colored species that 327 appears to be T. conradi ( Figure 7C) . 
